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BX
1. BOR - ---- - m e e e e e e a oo 3
2. FEREE - - - - - - - - - - s s e o e 3
3. BUBRHIRG - - - - - - = = = - = - o - - o oo oo - - 3
4. i N T 4
5. e T 5
6. THRGHER - - - - - - - - = - - - - - - oo oo - - 6
7. BOBRFE - - - - - - - - = - - - - m o oo - o - - - 6
8. 7 A1 ) = R T T 7
9. DDRAM BREFSE - = = = = — — — - - o D oo e m oo o oo 8
10. WREARSE - - - - - - - - - - - o o e oo - - - 10
11. HEBH - - ---- - - - - - - - - - - o - - - - - 10
12. BB - - - - - - - - - - - - e - oo - o - - - 11
13. HHBH - - - - - - - - - - - - - o m oo m e - - 11
14. BREAESH- - - - - - - - - - - - - - - - - - - - - - - - 15
15. G 37 15
16. LOMBYOARUE - - - - = - - = - = = = = - = - = - - - - - - 16
17. LOMERMERI- - = = = = = & & o o o e o m e — e - 19
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EXEK | FmAE

SX-028QVGA-8347D

1. R
1-175H -

1-2 P74

LCD b (LCM)

1-3 8IS

SX-028QVGA-8347D

2. FEiEHIE

transmissive

(1) WoREA: Transmissive (4%, 2.8TFT, COG;

(2) Btk
(3) Kz 1C: HX8347D

262K ;

@ MM 125
(5) £iBE . 240 (RGB) (W) x320H) Pixels;
3. HULBHAS
i H FA% <R VA

ANE R 50.00*69.20*3.45 mm
T X gk 45.20*59.60 mm
BTN 240RGB *320Dots
AL S COG+FPC+BL
M WHITE LED —
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4. 5B R~

5. 8% HEX:

s e X ST Re T v 1/0
1 DBO NC NC
2 DB1 Hh Hh
3 DB2 =PI NI
4 DB3 HOGIERK NI
5 GND
6 VCC
7 CSs
8 RS
9 WR
10 RD
1 GND
12
13
14
15
16 A
17 K1
18 K2
19 K3 Ho Ho
20 K4 =X EPNE Y
21 GND NI
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22 DB4 PN
23 NC B N
24 NC R POWER
25 NC R/ POWER
26 NC
27 NC
28 NC
29 NC
30 NC
31 RESET
32 VCC Jr ik BN
33 VCC Hi b
34 GND NC NC
35 DB5 4 B N
36 DB6 4 B N
37 DB7 it 55 5 BN

6.ZhAeHER -

G319~ G320
c40RGE*320Dots
Gl G2
— =
£720 {} &1
TFT DRIVER
BACKLIGHT

oEd ﬁfﬁﬁ

IX ) B
BiE e
LN

7EONF
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WIH ViIH
RS
ViIL VIL
tas tAH
e -
WiH WH
CsX
WL WiL
See note 1).
r*_ PWLW, PWLR | | PWHW, PWHR
WRX \* H vt 5 WiH
BDX VIl WiIL A
tWRE T o - | | o OVRY
e -
tCYCW, tCYCR o
See note 2).
DB17-0
See note 2).
DB17-0
Note 1) PWLW and PWLR are defined by the overlap period when CSX is "low” and WRX or RDX is "
Note 2) Unused DB pins must be fixed at "IOVCC" or "GND".

o

IOVCC / WCC

RESETX

IoVCC /vCC

RESETX

ICVCC mim. or VICC miin.

Figure C-1 Reset timing when power supply is input

tRW

WIH2

lovee

Figure C-2 Reset timing during normal operation

IOVCC /WCC
v

WLz
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lable 16 GRAM address and display position on the panel (85=0, BGR =10)

S/ nin o o | = | ™ 2R |PIB|IE|E|E|IE(2|2(5R
I N B R R el R e I il Rl R S R Rl e e e el e e R
as=0|ms=1| woriroy | woprg | woprgr | wopirg wopTa | wopma | wopira | woprop
G1 |G320 ROOD00 hO000 1 hOO002 hDDOD3 ... hODOEC hOODED hO0ODEE nHODDEF
G2z |[GE318 h00100 hD0 10 h0102 nO0103 ... hO0 1EC hO01ED hOD1EE nOD1EF
G3 |G318 hO0200 hO020 hO0202 o003 ... nO02EC hO0ZED hOOZEE nO02EF
G4 | G3IIT hO0300 hO030 hO0302 ROO303 ... hO03EC ROO3ED hO03EE ROO3EF
GE [G318 ROD400 R0 ROD402 ROOAD3 L hOD4EC nO04ED hO0EE HOO4EF
G&e |[G31E ROOEND RO0E01 RODE02 hHOOBD3 ... hOOEEC nOORED hODEEE HOOBEF
GT (G314 hO0S00 hO0E01 rO0E02 hO0E03 RODBEC RODSED hODSEE RODBEF
G [GE3I13 ROOT00 HOOT01 hOT02 HO0T03 RO0TEC nO0TED hOOTEE nOOTEF
Ga G312 ROOBGD HO0E01 h0B02 hO0E03 RO0BEC nOOBED hODBEE nOOBEF
G100 | G3 hOOB00 RO0E0 hO0@0 2 nO0B03 nODSEC nO0RED hOOBEE nOQREF
G G310 hO0& 00 ] h0&0z hD0AD3 v | HODAEC nO0AED hOOAEE nO0AEF
G2 | G30e hOOB 00 ROOBD 1 hO0B02 hDOBO3 ... hODEBEC nOOBED hOOBEE nO0OBEF
G13 | G308 hO2C00 hOOCO1 hO0Co2 hDDC03 e | HODCEC HXOCED hOOCEE HIOCEF
G114 | G307 hO0D00 hO0D01 hOOD02 hoOD03 [ hIODEC ROODED hOODEE nOODEF
G185 | 3305 hOOEDD hDOED 1 hO0EDZ nOOED3 ... hODEEC RODEED hOQEEE WOOE EF
Gi16 | G308 ROOF 00 hOOFD1 rOOF (02 HOOFD3 R hDOFEC HOOFED hOOFEE nOOFEF
G177 | G304 RO 00D RO 001 RHO1002 HO1003 ... hO10EC nO10ED hO10EE HO10EF
G18 | G303 RO14900 H01 101 RO1102 HO1103 ... h011EC nO11ED hO11EE HO11EF
Gia | G302 rO1200 h01201 hO1202 hD1203 h12EC nO12ED hO12EE nO12EF
G20 [ G30 w0 1300 01301 h01302 h01303 n013EC n013ED hO13EE n013EF
G305 | G16 h13000 h13001 h13002 h13003 h130EC h130ED h130EE h130EF
Gaos | G158 h13100 h1310 h13102 h13103 h131EC h131ED h131EE h131EF
GaoT | G4 hi3200 h1320 hi3202 h13203. ... h132EC h132ED h132EE h132EF
G3ns | G13 h13300 h13301 h13302 h3303 ... h133EC n133ED h133EE h133EF
G3am | Gi2 h13400 h13401 h13402 h13403 | h134EC n134ED h1MEE h134EF
G310 | G1 h13800 h135801 h13802 h13503  |..... h135EC h135ED h138EE h138EF
G311 | G10 h13800 h13801 h13802 h13803 ... h138EC h138ED h138EE h138EF
G312 | GO R13700 h13T01 R13702 h13703 ... h137TEC h13TED h13TEE h13TEF
G313 | G8 h13800 h13801 h13802 h13803 ... h13BEC hi138ED h13BEE h138EF
G314 | GT h1.3000 h13901 h13a02 h13803 h138EC ni138ED h138EE h138EF
G315 | G& n13a00 n1380 niaai2 h13a03 h13AEC h13&ED h13AEE h13&EF
G316 | G5 h13B800 h13B01 h13B02 h13B03 wene| -HTABEC h13BED h13BEE h13BEF
G317 | G4 h13C00 h13C01 hi3Cc0z2 h13C03 e | W1IICEC h13CED h13CEE h13CEF
G318 | G3 h13D00 h 13004 h13D02 h13003 h13DEC h13DED h13DEE h13DEF
G314 | G2 h13EQD h13ED h13E02 h3E3 | h13EEC h13EED h13EEE h13EEF
G320 | G h13F00 h13F0 h13Foz h13FD3 h13FEC h13FED h13FEE h13FEF
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Table 17 GRAM address and display position on the panel (88=1, BGR =1)

5@ pin 5 E % E % ;-E E E ‘E E E % B :‘H = -r:- o= = P o o | o= = oy -

gl @|lala ajlalalala|lala = I - T 7 T I I O T 7

Gs=0|as=1| wopir:op | woprror | wopiror | wopro WD[1T:0] | wopra | wopra | wopro
G1 | G320 hiCOO00 hO0001 hODO02 hODDO3. ... RODOEC hODOED RODOEE hiODOEF
G2 |G318 hiQ0100 hO0 101 hO0102 hoD1a3 ... hOD1EC hO01ED hOD1EE hOD1EF
G3 | G318 h{0200 hO020 hO0202 o203 ... WO02ZEC hO02ED WOOZEE hiOO2EF
Gd | G3T h{0300 HO030 hO0302 WO ... ROO3EC hOO3ED hOO3SEE hOO3EF
GE |G316 hOD400 hOD40 nO04 02 hoDd0s ... HOMED hOMEE hODMEF
Gs |G315 hiD0EE0 RS0 hO0S02 hOODB3 | nOOSED hODSEE hiDOSEF
GT | G314 hiDDE00 HOD&01 HODE 02 hODED3 | nODSED hDDEEE hDDSEF
G8 | G313 hOOT00 hODTD1 hOOT 02 hOOTa hOOTED WOOTEE hOOTEF
Go G312 hO0B00 hODB01 hO0B02 hO0B03 hOOBED hOOBEE hOOBEF
G0 | G319 hOIB00 hODE0 hOoa02 hODB03 nOOBED hOOBEE hOOBEF
&1 G310 HO0A00 ROOAD hO0A02 hODAO3 ROOAED WOOAEE RODAEF
&1z | G300 OOB00 hOOBO hO0BO2 hOOBO3 ROOBED HWOOBEE RODBEF
G113 | G308 hODCO0 hOOCO hDDCD2 hODCO3 RODCED WOOCEE nODCEF
G4 | G307 HOOD00 hOoD09 nO0D02 hOODO3 HOODDED WOODEE HI0DEF
G165 | G306 HOOEDD hODED hOOED2 hODEOS ... HODEED WOOEEE HODEEF
G186 | G305 HOOF0D hOOFD nOOF 02 hOOFD3 hOOFED hOOFEE WOOFEF
GiT | G300 hO1000 hO1001 hO1002 o003 |...... hO10EC HO10ED hO10EE hO10EF
G118 | G303 hQ1100 o102 L HE Lo TR P KO11EC ha11ED HO11EE hO11EF
G189 | G302 hiQ1200 R01201 w1202 i3 | WO12EC n012ED hO12EE hO12EF
G20 | G301 hi01300 h01 301 hO1302 i1 2 hO13EC HO13ED hO13EE hO13EF
G305 | Gi18 h1:3000 h13001 h13002 h130EC h130ED h130EE h130EF
3308 | G5 h13100 h13101 hi3102 h131EC h131ED h131EE h131EF
G307 | G4 h13200 h1320 hix202 h132EC h132ED h132EE h132EF
3308 | G13 h1.3300 h13301 hi3302 h133EC h133ED h133EE h133EF
G308 | @12 h1.3400 h13401 hidagz | hi3do3 | hi134EC n134ED h134EE h134EF
G310 | @1 h13500 h13501 h13502 | h13503 [... h135EC h135ED h135EE h135EF
3 G10 h1.3600 h135601 h13602 | h13803 ... h136EC h138ED h136EE h13&EF
3312 | G h 13700 h137T01 hidrdgz | hi3noa ... h13TEC h13TED h13TEE h137EF
3313 | G& h 13800 h13801 hidad2 | hi3gd |... h138EC h13BED h13BEE h13BEF
G314 | GT h 13800 h1380 hi3a02 13003 | h138EC h138ED h138EE h138EF
3315 | G6 h13A00 h13A01 hi3a02 hi13ai3 h13AEC h13aED h13AEE h13AEF
G316 | G5 h13B00 h13B0 n13B02 h13B03 h13BEC hi13BED h13BEE h13BEF
G317 | G4 h13C00 h13C0 h13C02 h1300 h13CEC h13CED h13ZEE h13CEF
G3ie | G3 h13D00 h13Dd h13D02 h13D03 h13DEC h13DED h13DEE h13DEF
GE31a | G2 h13EDQD h13ED h13ED2 h13E03 h13EEC h13EED h13EEE h13EEF
G320 | G1 h13F00 h13FD h13FDo2 h13F03 h13FEC h13FED h13FEE h13FEF
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10. FREARS%
[tem Symboaol Unit Value MNote
Power Supply Voltage 1 VCC, IOVCC W O3 ~+46 1,2
Power Supply Voltage 2 | VCI - AGND W L3~+46 1,3
Power Supply Voltage 3 DOWDH — AGHD W 0.3~+65 1,4
Power Supply Voliage 4 | AGHND - VCL W L3 ~+46 1
Power Supply Voltage & DOWVDH - CL W 03 ~+9.0 1,5
Power Supply Voltage 7 AGHD - V&L W 03~+130 1,6
Power Supply Voliage 8 | VGH-VGL W 0.3 ~+300 1
Power Supply Voltage 9 | VPP W 03 ~+100 1
Power Supply Voltage 10 | VPP2 W 0.3 ~+100 1
Power Supply Voltage 11 | VPP3A W -100~+0.3 1
Input Voltage Wi W L3I~IWVCC =03 1
Operating Temperature Topr C -40 ~ +85 1,7
MR Write Temperature | Twep C +20 ~ +30 1
NYM Erase Temperature | Teep C +20 ~ +30 1
Storage Temperature Tstg C -R5 ~+110 1
1. B3
Value
Baramatar Symbal Unit Motes
Min. Typ. Max.
TFT Gate ON Voltage VGH *1) 13 15 17 W
TFT Gate OFF Valtage VGL *2) -11.7 -9.7 -7.7 W
VeomH - 4.25 - v
TFT Common Electrode Voltage *3)
VecomL - -0.7 - v
TFT Kick-Back Voltage Max. AV Max
0.6 - 1.8 W
TFT Kick-Back Voltage Min. AV, Min

MNotes:

"1) VGH is TFT Gate Operating Voltage.

*2) VGL is TFT Gate Operating Voltage
The low veoltage level of WGL signal must be fluctuated with same phase as \'com,

in case of Cadd (Storage on Gate) structure,
The storage capacitance structure of LH240Q36-5H0L is Cst (Storage on Common)

"3} Vocom must be adjusted to optimize display quality: Cross-talk, Contrast Ratio and etc.
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12. ERBH
12-1 19kt at
12-2LED 5 ERIESR bR
TiH Ciine) M B/VE JARUE BAXE LEivs
IE ) HL i IF=15mA 2.8 3.2 33 v
S 0] H s vr - - R
1E 1] Normal Ipn 2-chip/Lchip 10 15 - mA
SV Dimming Ipd parallel 1 3 5
S 1) HL i Ir Vr=5V - - - UA
BoE IF=15mA - - - %
wlE CEPD | ¥ IF=15mA - - cd/m?
O SN
13. S
Values
Parameter Symbol Unit Notes
Min Typ Max
Wsat 4.2 4.3 4.4 W
*1) Threshold Voltage Fig.2
vth 2.0 2.1 2.2 W
“} Transmittance T(%) 4.7 - % Fig.1
‘U Contrast Ratio c/r 500 -
1) Response Time Tr+Tf - 35 50 msec Fig.3, Fig.5
Rx 0.637 0.657 0.677
Ry 0.300 0.320 0.340
Gx 0.267 0.287 0.307
Gy 0.571 0.591 0.611
*2) CIE Color Coordinate
Bx 0.120 0.140 0.160
By 0.060 0.080 0.100
Wi 0.290 0.310 0.330
Wy 0.307 0.327 0.347
el 80 -
*1) Viewing Angle o = i Degree C,-'I'j{>10
ou 80 - Fig.4
ad 20 -
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Motes : 1. Contrast Ratio(CR) is defined mathematically as :
Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Surface luminance is the center point across the TFT-LCD surface 500 mm from the surface with all
pixels displaying white. For more information see FIG 1.

3. Response time is the time reguired for the display to transition from white to black(Rise Time, Tr)
and from black to white(Falling Time, Tf). For additional information see FIG 3.

4, Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the TFT-LCD surface. For more information see FIG 4.

5. Optimum contrast is obtained by adjusting the TFT-LCD Threshold voltage(Vth & Vsat)
FIG. 1 Optical Characteristic Measurement Equipment and Method

Pritchard 880 System

[Test Equipment Set Up]

_/

- LCD Module

Optical Stage(x,y)

Fhoto ; Pritchard 880 for Luminance

Field=1"*

= 5

Center

S00mm

F Y
h

» Measuring Condition ;
-Measuring surroundings : Dark Room

-Measuring temperature : T.=35T
-Adjust operating voltage to get optimum caontrast at the center of the display.
-Measured value at the center point of LCD panel after more than 30 minutes while backlight turning on.

IRYITT A A
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FIG. 2 The definition of Vth and Vsat

100%
90%

Transmittance
E0%

10%

0% :
Vth W sat

FIG. 3 The definition of Response Time

Voltage

The response time is defined as the following figure and shall be measured by
switching the input signal for "black™ and “white".

Tr
0 . .

Optical
Response

JI.D ............... b o e e R B i R R e e o a w [h

]

*Voltage conditions for Response time
\gate : 22V DC

‘data : OV~4.5V DC

Veom : OV (Ground)

white

sa®marms EEa B

black
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FIG. 4 The definition of viewing angle
<dimension of viewing angle range>
¢=9% °
(12:00) wvu
x1 Xt

TFT LCD
MODULE vd  6:00)

: \ o =270 "
FIG. 5 Response Time Measurement Equipment and Method

DMS 803 System

Detector

Light Source
Spot Size
¢&=3 mm

LCD CELL\A

Optical Stage{x,',r}—ﬂ_‘ I . I_I

Light Source
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14 HEIAESH
ITEM SYMBOL CONDITIONS CRITERION
. . NO DEFECT IN DISPLAYING AND
OPERATING TEMPERATURE TOPR -20°C ~+70C
OPERATIONAL FUNCTION
. . NO DEFECT IN DISPLAYING AND
STORAGE TEMPERATURE TSTG -30°C~+80C
OPERATIONAL FUNCTION
HUMIDITY — See Note WITHOUT CONDENSATION
TS TEET SONSTCN
(TEMP=RATURE AND HUMICITY IF WC SPZCIFCATION, TzME SET AT 25221, HUMCITY
GET AT S0+5%RH
12 CAERATING STATZ) SANPLES SJBJETT TOTHE TESTS SHALL BE IN* CFZRATING CUNDITCN
15 AEEMERR
Absolute Maximum Conditions
Mo. Parameter Condition
Operating Temperature 20~ 707
2 Storage Temperature -30 ~ B0C
Reliability test conditions { Polarizer characteristics null )
Mo, Test Items Test Condition
1 High Temperature Storage T= 807 240hr
2 Low Temperature Storage T = -30C for 240hbr
3 High Temperature Operating T= 70T for 240hr Module
4 | Low Temperature Operating T=-20T for 240hr (Without

(But no condensation of dew)

Contamination)

5 | High Temp. and High Humidity T =60T [90% for 240hr
Operating (But no condensation dew)
& | Thermal Shock -30 ~ BOC, 100cycle
7 Packing Shock lconer, 3edge, éface [ 7écmDrop
8 | Packing Vibration Random Truck 0.57Grms Z direction 1hr. Pzt

# 1) MNo.l~ No.6 : No guarantee for panel, only for module with the above test conditions.

2) No.7~ MNo.8 : Refer to 7-1) Packing Ass'y on page 14.
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16. LCM KyIebsit
(1) APUATE I H Akt (FE TAERZE
Wy | iH ballLy i AQL
1 JHREE JUST T HE P A 1
1. —fdka
X Y Z
= K/8 | AHEANANX | <T
% X Y Z
<}Y > K/8 | MEAAK | At
&
3. SIS B
2 Bl 2.50
L X Y Z
= K/8 = /3 At
X
z
X Y
= K/8 > L/3

JEI 5 Y<K0 . 3mm )t

B 45 2 26 IR B L 40 5 Y<SL/G; SHLIRSS ™ b Y<SL/3; 3%
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b PIRARGNUEE
A/B X CIX
D<0.2 AR
0.2<D<0.3 2
0.3<D<0.5 A
3 RUIRER B D>0.5 0 2.50
X K44
YRR
D P34 E AR D=(X+Y)/2
. - FOVFBR B S
L KB e A/B [X. C X
| At W<0.02 At
W L<3 W<0.05 2 ANPR
ot <25 W<0.05 2
4 EAR BB = W>0.05 AR 2.50
L
L: K& W-gEE
S FT GEMGG V9 FRIRD A PR R AS D) LA B 2 A A 4] e
b PIRAR G
A/B X CIX
P D<0.2 ANFR
5 WKL 0.2<D<0.5 3N 2.50
& 0.5<D<1.0 2/ O
D>1.0 0
29 FIAR T . FRHR SR LEAR T NAIIS
5 st 1. #ED%%\ %f%tjﬁﬁ?%ﬁ}?ﬁfﬂtﬂ%}uEsﬁo 050
2. YLENTERE. ZZENTERE =12 badETERE, WA OK.
7 e CGRERD | TR A #5543 1TO 512k 2.50
1. PCB HuBefl. FRARSKF. e B, 2R, SHdfLEAR Y
B B A 2.
8 | POBBAR | bcp s FroRAA L. Bl R WIS >0
1. JOE3EEC B R . A m A <13 JCA A T i
9 W e | 24 B U AT RS IR E 2.50
3. o, MR, . Z24E. USRI . TRIEAS RV
W, BIA VT
10 BRE | g e e g 250
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(2) BRTHEER TN H KbsuE CTARIRED
b % AN FRVF
1| rabkReskbs KL /K LR KA 10
MLAf At i ANRVF
1. Er4LskO
g BSOS
x W<0.4 D<0.2 & D<1/2W
4 ~¥ ¢ B W=0.4 D<0.25 & D=<1/3M
2 e e ‘?\ ?\A 2.50
* D=(A+B)/2 D<0.1 WZmEAT
/
g BSOS
S W<0.4 C. D. G=<1/2w
X ES
W=0.4 C. D. 6=0.2 1.
3 s 0
W: BSOS C. D: ZERRF G=|E-F|
b OV KL
A/B X CIX
D<0.1 AR
0.1<D<0.2 2
0.2<D<0.25 1 A
4 IR /N 744 D>0.25 0 2.50
X: K45
YRR
D P E AR D=(X+Y)/2
WIS L VR ERIX, ¥ BB HlE
L ’ N SOV B %
l KR e MBIX KX
o W it W<0.02 it "
5 NG E] <3 W<0.03 > o 2.50
L 0.03<W<0.05 2
L<2.5 — L
W>0.05 & RUIRBBE A 2
Lo womi s
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17LCM BIfEH

16-1 /i AR

LCD A& FH I BRI 6 2, fEMps ik fe s DU T S50

(1) T PRAUE A F A A A B2 (R YR 2 Y o il i 2 B B e M BERR 2, 7= ARSIl e i
%

(2) LCM R b TR 75 5y Rl AN B AR T HB BV S AT (B, 155 Hefil, B
el R A R () e

(3) FHSRH A I/ e v S F (AT AR 5 s B — Leb W0, Wi, WK, LR B
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